The growth of NH48r dendrites from supersaturated aqueous solution is investigated to test recent theories of dendritic growth. A key prediction of these theories is that the tip radius p and steady-state growth speed v depend strongly on the surface tension anisotropy c.. We measure the capillary length do and the crystalline anisotropy of NH4Br, along with the radius and speed of steady-state dendritic tips, in order to make a quantitative test of the theory. The stability constant cr (defined to be 2doD/vp, where D is the diffusion constant) is found to be 0.081+0.02 for this material, in approximate agreement with the theoretical prediction of 0.065+0.02. The initial sidebranch wavelength is found to be slightly larger than predicted. These measurements are consistent with the hypothesis that microscopic solvability" determines the steady state of a dendrite.
I. INTRODUCTION
Dendritic crystal growth has been the subject of intensive study in recent years as an example of pattern formation in a nonequilibrium system. ' It may also be possible to explain side branching within this theoretical framework by considering the effect of finite amplitude perturbations on the tip. ' ' In a frame of reference moving with the tip, a perturbation appears as a wave that propagates along the dendrite away from the tip. Periodic perturbations are strongly amplified for a broad range of wavelengths. ' ' If A, is estimated to be the wavelength of the fastest growing perturbation, then the ratio k/p depends only on the crystalline anisotropy. ' ' However, this The location of the solid-liquid interface can be measured to a precision considerably better than the pixel size in the following manner. ' The light intensity in the digitized image drops sharply from I, ", to I;"over a distance of about 5 pixels (Fig. 2) 
IV. EXPERIMENTAL RESULTS
A. Capillary length dp
The crystal morphology is strongly dependent on both the saturation temperature T", and the supersaturation b. In the temperature range used in this experiment, the The best fit to the data in Fig. 4 Fig. 3 is shown in Fig. 6(a) . The crystal is shrinking rapidly enough that kinetic roughening has occurred. The fourfold anisotropy coefficient in Eq. (6) may be determined from a Fourier series representation of R(e), as shown in Fig. 6(b) . Averaging Fig. 6 (a) may be due, in part, to an error in alignment of the crystal. The time dependence of c4 for the crystal in Fig. 3 is shown in Fig. 7 . Although the shrinking crystal is not in equilibrium, we find that as long as the radial speed is fairly small and the crystal has not rolled significantly, the measured c4 is approximately constant. This indicates that c4 does not depend on interfacial velocity. The apparent c4 begins to decrease after about t =300 s, due to the motion visible in Fig. 3 The accuracy of the fit may be assessed in several ways.
First, the measured tip radius may be determined as a function of the maxirnurn distance z,"behind the tip used in the fitting process. The measured radius is found to be a slowly increasing function of z,"[ Fig.9(a) ], due to the fact that the dendrite is only approximately parabolic. For z,"~4p, the tip of the best fitting parabola begins to deviate noticeably from the actual tip of the dendrite, even though no side branches can be detected at that distance. A second approach to assessing the quality of the fits is to determine the reduced X, as shown in Fig.   9 (b). This quantity gradually increases with z,"but does not give a sharp criterion for the optimal z,". One cannot choose z, " to be less than about 2p because the nurnber of data points becomes small, causing the uncertainty to increase, as indicated by the bars in Fig. 9(a) Fig. 10(a) , where we have plotted p versus U, and in Fig. 10(b Fig. 11(a) The ratio A, /p is shown in Fig. 12 for the dendrites whose steady-state tip properties are given in Fig. 10 ' ' 
